SUPER TimE FORCE 


SOLVING THE TlfTlE TRAVEL PARADOX 



ujho pm i? 



UJHAT THIS TALK IS NOT ABOUT 


THE TECHNICAL IMPLEMENTATION OF TimE 

REWINDING 


BUILDING REAL TimE mACHINES 



UJHflT THIS TALK IS ABOUT 


THE GPIT1E DESIGN PPOBLEfTlS OF TlfTlE 

mPNIPULPTION 


HOLD UJE TPCKLED IT USING “SCIENCE” 



SOLVING 

THE TimE TRAVEL 
PARADOX* 


*in a video game 



WHAT IS 

SUPER TimE FORCE? 


VISION: 

SimPLE, FUN ACTION CfilTlE 


REALITV: 

COMPLICATED, PARADOX-FILLED mESS 

CHALLENGE: 

fllAKE COmPLICfiTED, PARADOX-FILLED 
mESS FEEL SimPLE AND FUN 


UJHATS SO BAD ABOUT TimE TRAVEL? 


ALTERING THE PAST AND PREVENTING VITAL EVENTS 

FPOm HAPPENING 

NULLIFVING ANV CHALLENGE BV KNOWING THE FUTURE 


ACCIDENTALLV DATING VOUP mom 



PARADOXES! 


I COT 99 PROBLEmS AND TSfllE IS 100 OF THEfTl 


BUILDING A TimE MANIPULATION GAME 


1) BUILD PN ENGINE CPPPBLE OF TltTIE REWINDING 

(I.E. THE “EPSV” PPRT) 

2) BUILD SVSTEmS TO DEPL WITH TlfflE PPRPDOXES 

(I.E. THE “FUN” PPRT) 



WITHOUT THESE “FUN” SVSTEfTlS 
VOUR GPmE WILL BREPK DOWN! 


WHAT IS 


FACILITATING THE 
UN-INTUITIVENESS OF 
NON-LINEARITV 


“FUN”? 


F**KED 

UP 

NONSENSE 



HOB TO CREATE “FUN” 


1) CAUSALITV VIOLATION 

2) BUTTERFLV EFFECT mANAGEfTlENT 


B) THE QUANTUm mEASUREfflENT PROBLEm 



CAUSPLITV 

VIOLATION 



WHAT IS CAUSALITY? 



THE FUNDAfllENTAL ONE-WAV RELATIONSHIP 
BETWEEN CAUSE AND EFFECT” 



HOW ABOUT WE JUST NOT DO THAT? 


(I.E. ALLOW AN EFFECT TO OCCUR EVEN IF THE 
ORIGINAL CAUSE NO LONGER OCCURS) 


LET’S TALK ABOUT 

QUANTUm mECHANICS 


QUPNTUm ENTANGLEMENT 


“THE PHENOmENON UJHEPE THE 
STATE OF TWO PARTICLES BECOITIE 
INTRINSICALLV LINKED, 


REGARDLESS OF PHVSICAL SEPARATION” 



ENTITY ENTPNGLEENT 


THE IDEA THAT CERTAIN EVENTS 
BETUJEEN A PAIR OF ENTITIES BECOfTlE 
INTRINSICALLV LINKED, 


REGARDLESS OF CHANGES IN TIIT1E 



THE ENTANGLEmENT SVSTEfD 


1. “ENTANGLE” ENTITIES TOGETHER AT KEV 
TimELINE EVENTS 

2. STORE ALL OF THE ENTANGLEmENT EVENTS 
FROm ALL PAST TIIT1ELINES 

3. FORCIBLV RE-INSERT THOSE OUTCOIT1ES BACK 
INTO THE CURRENT TimELINE 


THINGS mav NOT mPKE TEfTlPORfiL 
SENSE RNVmORE... 

BUT THE GPfflE WILL “FEEL 
mORE CORRECT 


THE 

BUTTERFLV 

EFFECT 



WHAT IS THE BUTTERFLV EFFECT? 


“WHEN A SmQLL CHANGE 
IN THE INITIAL STATE OF A SVSTEffl CAN 
RESULT IN A LARGE CHANGE IN THE FINAL 


STATE OF THAT SVSTEfTT 



HOW IT AFFECTS VOUR GRIDE 


ALTERING THE PAST UIILL CAUSE EVERVTHING 
IN THE FUTURE TO PLAV OUT DIFFERENTLV 

DIFFERENTLV IN A HELPFUL WAV 
OR IN A DETRIMENTAL WAV 



99.9% OF THE TimE IT’S DETRIMENTAL 

THAT MAKES TimE TRAVEL 
COmPLETELV USELESS 


SO UJHAT CAN LUE DO? 


SOmEHOUJ mONITOP PND mPNPGE 
PLL “NEGPTIVE” TlfTIELINE EFFECTS 

THE IDEP OF 

“LEVEL ENTROPV” 


WHAT IS ENTROPV? 


“THE mEASURE OF HOUJ A THERHIODVNAITIIC 
SVSTEm PROGRESSES TOWARDS EQUILIBRIUm 

EQUILIBRIUm = HIGHEST ENTROPV 



LEVEL ENTROPV 


EQUILIBRIUM = ALL PLOVERS ALIVE AND 

ALL ENEmiES DEAD 


THE LEVEL mUST flLUJflVS PROGRESS 
TOWARDS THIS EQUILIBRIUfTl 



PNV mODIFICATIONS 
TO THE TlfflELINE mUST 


A) NEVEP CAUSE PAST ENEfTlIES TO BE BETTER OFF 

B) NEVEP CAUSE PAST PLAVEPS TO BE WORSE OFF 


THE LEVEL ENTROPV SVSTEID 


1. mONITOP ALL EVENTS HAPPENING ACROSS ALL 
TimELINES 

2. KNOUJ THE ENTROPV OF THOSE EVENTS 

B. DISALLOW ANV EVENTS WHICH WOULD 

DECREASE LEVEL ENTROPV IN A PAST TIIT1ELINE 


THINGS fTlAV NOT fflPKE PHVSICAL 
SENSE QNVmORE... 

BUT THE GPfflE WILL “FEEL 
mORE CORRECT 


THE QUANTUfll 
IT1EASUPE ENT 
PPOBLEm 



“IF P TREE FPLLS IN P FOREST 
PND NO ONE IS PROUND, DOES 
IT STILL mPKE P SOUND?” 


...VES? 


NOPE! 


NOT ACCORDING TO 
QUANTUm mECHANICS! 


THE QUQNTUm mEASUREmENT PROBLEfll 


“PARTICLES DO NOT EXIST IN A DEFINITE 
STATE UNTIL THEV APE ACTUALLV mEASUPED 

BV AN OBSERVER” 



SCHRODINGER’S CRT 


OK THAT’S NICE, SO WHAT? 


THIS CONCEPT OF OBSERVER 
DEPENDENCE SOLVES A 
mAJOR PROBLEITl 


IllAJOR PROBLEm? 


PLOVERS CON EXIST EVERVUJHERE OND OT ONV TlfflE 

4 

EVERVTHING IN THE UJORLD mUST BE PERSISTENTLV 

ACTIVE 

■ 0 - 

UNINTENTIONAL INTERACTIONS UIILL HAPPEN 

EVERVUJHERE 



fllRJOR PROBLEm? 


LOSE THE PBILITV TO 
CONTROL THE FLOW OF P LEVEL 



LET’S THINK 
QUPNTUm fTlECHfllCS 


TREAT ENTITIES LIKE 
QUPNTUm PARTICLES: 

THEV ARE ONLV ALLOWED 
TO INTERACT IF THEV 


HAVE AN OBSERVER 


THE SCHRODINGER SVSTEfll 


1. CALCULATE THE SUm OF ALL REGIONS OF THE 
WORLD OBSERVABLE BV ANY PLAYER 

2. STORE THESE OBSERVABLE REGIONS FOR EVERY 
momENT in TimE 

3. ONLY ALLOW ENTITIES DEEfDED “OBSERVABLE” 
TO INTERACT 


THINGS mav SEEm PHVSICALLV 
INCONSISTENT... 

BUT THE GPfflE (JLIILL “FEEL 
mORE CORRECT 


in summnpv 


1. mflKING A TlfllE flANIPULATION GAfilE “FUN” IS 
HARD 

2. COUNTER-INTUITIVENESS CAN SOmETimES “FEEL 
RIGHT 


3. SCIENCE RULEZ 



QUESTIONS? 



